(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(ll)Publication number: 100345960 
(43)Date of publication of application: 12.07.2002 



(21) Application number: 1020000056501 

(22) Date of filing : 26.09.2000 



(71)Applicant: 



SAMSUNG ELECTRONICS 
CO., LTD. 

PARK, UN YONG 



(72)Inventor: 



(51)lnt. CI 



HOIL 29/786 



(54) THIN-FILM-TRANSISTOR SUBSTRATE AND FABRICATING METHOD THEREOF 

(57) Abstract: 

PURPOSE: A thln-film-transistor(TFT) substrate is provided to increase an aperture rate of a panel by forming a color 
filter and tine TFT substrate on the same substrate, and to improve an aperture rate of tlie substrate by forming 
even a mask layer on the same substrate. CONSTUUTION: A data line(21) is formed on an insulation substrate(lO). 
Red, green and blue color filters(31,32) are positioned in a pixel on the substrate wherein the edge of the color 
filters overlaps the data line. An insulation layer covers the data line and the color filters. A gate 
interconnection(52,53) is formed on the Insulation layer, including a gate line crossing the data line and defining the 
pixel and a gate electrode as a branch of the gate line. A common electrode(55) includes a main line In parallel with ' 
the gate line and a branch line connected to the main line. A gate insulation layer covers the gate interconnection 
and the common electrode. The first contact hole exposing a part of the data line is formed on the gate insulation 
layer and the insulation layer. A semiconductor layer pattern is formed on the gate insulation layer of the gate 
electrode. A resistive contact layer pattern Is formed on the semiconductor layer pattern. A source electrode(91) is 
connected to the data line through the first contact hole, formed on the resistive contact layer pattern. A drain 
electrode(92) confronts the source electrode. A pixel electrode(93) has a branch line separated from the branch line 
of the common electrode. 
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^301 2ia. 13^^ ?ioiib :HioiM<MOii s^m^i ?]xim^ ^ 01 ^<yoji sisjb 

51^01 i^sioi s^n. ^loiM i^^'-oi ^io!M bH^ §^ s^e :hioim 1 

129|0ilb QIOIEi^floj ESHUI^ 1 2^ ^SOI g^SJOi SiJQ. ^ilOl^ ^^21 IHIOI^ 

12^1 ?|Ol|b iIHe2[ iIH@OI S^£j01 SiCf. BH© ?|01l 1 

emoj ciioiEid]2f aiab rfii^ a^. s^sf g£i£ib ESiiei s^. Eensi a^nf 

E 18 S ^AlOIIOil ^^Qf MgHXI^iEl Dm9\ bHxIEOIH. 

E 2^ £ 1011 sei ii-ii [a£^ UEfyi bseoih, 

E 3ab e ^AIOIIOII [QS egijx|>iEI :?ie2l S ^JH ^^15 B31IOIIAi2| bHxIEOI 
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E 3bfe E 3a0il £21 S&<!d Illb-lllb'S ©if UEftH BSEOIH, 

£ 4a^ E 3aS| Cfg B?II0I|/H2| 1\^S\ bH5^IE0i:n. 

E 4b^ E 4a0il Sei i^B^id IVb-IVb'e a}£F UEItH B^EOIH. 

E 5a^ E 4a2J Cfe B:^I01IA12J :)|e2J bHxIEOm. 

E 5bb E 5aOII SSi IB^ Vb-Vb'l a}df UEiyi B^EOIH. 

E 6a^ E 5aS] Qm &?1I0{|>M21 :?ie2| bHxIEOIIQ. 

E 6bb E SaOII Se! IBd VIb-Vlb'M (UBf UBt!! BSEOIH. 

E 7 LUXI E 9^ E 5b0j|AH E 6b MOI01I ^AIBb ^2} XilS B:>ll01IAi2| BSEOIH. 

E lOab E 6a21 Qm B?1I011A1£1 bHxIEOIH. 

E lObb E lOaOil Sei lB<!fl Xb-Xb'M CCfdF UatH BSEOIH, 
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SAi sti^ am yai Mgsis sai m sfus/d. s^oi s^soi aife ^ 

SAI §xl eOilAiE ^XH AfgS^ >lg ^ S^Oj ^^^^ t^aCH Sin 2^011 o\j\^ 

^ s^^e ^^^^ MgH;^i:r^Eii Dmn sib sai sxioiDj. ¥ e muoiib 
s^oi i^ao] 5101 ^^^5ioia. 

eoi 5fom:3. noil tnaf fl£:?^ bE^o^xlb ^;^IP^ sici. 



^^All6^>^l. ^ ^^soii (ne ^^21 ^^xi^^Ei siieoiiAHb qioiei^oi i^soi s^in. ^. ^. 

§21 ^ai ^Ei:?^ ?i2j ^^oii ?jximoi aioiEH<MOii :?^§xhai:?t mm^o\ sicf. aaiJi. aioiEi<:fj 
§^ ^d-i ^E-i» 12^^01 Sin. 12^^ ?ioiib aioiad^f inxfmoi tf^e §21^^ >iioiM<M 
:hioim^2j ^xioi :hioi^ s§.^afb :hio(m dH^yoi t^acH SEt[. is^^ ?ioiib 
m\ %m\yi\ ^xm^ ^ 01 ^^oii ^isib 2^01 s^aoi 2^11. :hi 

EE-iLHb Xi! 1 ^SOI §^3CH 2111. :H!OiM 2^2] I^IOje g^oi ojo,|w mjg^f xiS" 

^ s^s EHeoi s^£^o^ xii^^ s^e hhs ?ioii x-ii i ^si smoi aioiEi^2f si 
£ib s^. iii^ Eeiiei s^. Eeiiei s^jf e^iaa. 2^21 z^Fxii^uf 4: 

§21 bH19b D\xmm 0\J\^ 2^01 g^SjOj 

01 in, 13 :HIOIM<yiiF 2^2J Km9\ S«0|| gssib xF^^ie CH ^ 2i 

^01, G||OIEi<H:[lf x^§°l8 HH^yXH^ 1^1 ^ ?XQ. 

HI bH^yxH^ g^i ^ oi:^iai. qioiei^ ^^¥oii ^x\o\^ Tim^^nst 

lEIb 01019^21 ^^^0|| ?|xim?1U. CII0IEI^2| Sf^Oil ?l^lt^ 4^ SiOQI. CIIOIEIiyOII S 
l£lb GIIOIEj IE ^IOI^<Moi| 2^£Jb :hIOIM lEM CH ^ 2^11. S^. EBII2] S 

§1^ 2^ ^^Ex•^|g2J sb ^^^m eh s^^t^ ^ sia. 

oiE-i§[ Egiixi^Ei ^i^m:^! ^t\o\, ms ?iOii pioiei^m g^sm, gs :?ie ?i2i 
11:1: s^oiib QioiEiiyoii :^^§rx^^p^ ^ggb ^. ^, §21 gai ieii g^thcf. oioi. qigiei^ 

^Ei HEiM Sb l^a^^ S^sm, gse^ &^^0|| a^aOi SiSOl, C||0IEI<M3^ iiximoi If^iS § 

2ishb :Hioie^. 7iioiM<MO| «x|oi >||oiM s^M s&sfb :Hi0|e bH<y :HioiMiy3f gaiaoi 
m:?ii 2Ab ^d. 01 ^doii aisib om^m s&mb a^e s^mn. y\o\^ s^i a 
sb ^loiM m^^m s^§[a. oioi. :hioim i^af ?ioii ^sg»^2i xi§[^ s^#iii ^^m% 
m^m ss§Fb gAioii :hioim m^^i^ ^^afoii GiioiEi<y Eaiuib ^\ t ^si 
^. xH?^^ EHS ^^¥Oii M 1 smoi aioiEidiif siab a^. a^3f 

gdi£ioi QF^a^b Eaiei a^ Esii2ia^3[ 25^99. 2^21 :^Fxi<yiif 4::§2i 
s^m^ii bHisjb siFxi^ye :?fxib a^s s^thQ, oioi. Eaiei a^ afgioii e 

£iy x-iir^ ¥se xll:H§^E^. 

ot:3iAi. :hioim m^^, Ji\ 1 ^^m% §y ^:'i s^s iiHe2i g^^. :hioim bH 

sb :?iioiM i^Qi. bi§§ ai M^Moi ESS uisi m^o\ii. 
?ioii ?ixio^b m 1 ¥S * ^:'i ;iii 1 ^soi s^i vse ms^^ a ¥goii ;5ii 1 ¥ss 
□ itfiHi s^sib XII 2 ¥^os oi^oixib lei s^mn. g^ss^oj 1 ai jcii 2 ¥s 
1 o^iiias mo< a m¥2i m^moi ess di§§ ^?4iQ|, bi§§ ^?4:a^. :hioim ^ ^asf 
§ 6\^om M 1 ^ss s^mii. gf^ei nHe2i 1 2 ¥SM ximsm. iiHe2j jqi 1 ^ 

^1 Dh>iBS 810^ H m¥2J M^eOI ESE b|§^ ^4:91. blil§ ffiJiSIl ^^tSfOI ^ E^»=2J «^ 

Ex^i# nH@3} xit^^ EHiii g^am. nHe2i ^1 1 ^mm m^\o\^ ^§011 2imoi 01 

^CH^ ^ 01 IIH. 1^^^ imeg ¥^^E^ ¥21^0! Cl^^s DF^BS AfgoFb ^01 
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12 D\E ?10j| ^I0l^>fi3f SI 2^2J M0I2I S^Oll e^£ib CH l^t^ ^ 9Ji^, 01 

xt^eiB GI|OIE:l>de m^o\^ ifSOilAi GllOI6l>s! S^g 4^ QIOIEiiMg a 

^Oil. IQS S^Sf:HU. IQM ^011. QIOIEj^flM ^ 9JiQ. 

mm, GijoiEi<Moii QiioiQ nHE. }j(oiM<:ijOii 213^ :hioim hhem qh ^^1^ 4 2^12. ^ 

Ol^Oia 4^ 9XQ. 

mi^, see &:ns moi e ^921 ^Aioiioii rm §^121 ^^oii cHohoi 

sii-i. E 1 E 21 ^^smoj ^ ^^S2i ^'Aioiioii mm ^^xi^s :>ie2j ^^oii m\o\ 
^^mo. o\mo\\M^ ^di ^61. Menxi^a i^i tf^eioi ^^soi 2112. ^Aiot^^ eei 
^mo\ oigmoi ^^m ^§m£^ sf± s^af s^e s^s eia^ egw 

£ 10 a o^goj ^AlOllOil (DE ^^^^ M^HXI^iEl :^ie2| HHxIEOm. E 2b £ 1011 EA|i^ e§H 

xi^Ei ii-ire ©af UEfty e^Eoia. 

:>ie(10)2| ^^^Oll ^^I^EM Sib QI0IE^<li^(21)2^ QIOIEH IIHE{22)1 5§,^mb QIIOIEH 

bH<y{21. 22) ^ x^^°l(25)0| «^£iOi Sid. x^^°l(25)^ QIOIQ bH<:d(21. 22)2f m^JW^ ^ 

^1 4= Sia. xf^ar(22)E OI^Oll S^SIb a^Qt EeHI|>i£12i &^Ex1I#(71) il 91IO|e/ci(5i)3f 

a^{55) M0I2I S«o^ g]M£|b X^&ihCK 

GilOlEi d[|^(21. 22)]If xf^9,^{25)^ ^^¥DI^(AI) Eb ^^¥01^ i^S(AI alloy), M£l^@](Mo) Eb 
eaiHai-§>iai(MoW) E^^. 31{Cr). &ie(Ta) ^21 5^ Eb ESx^lS B^^i aS°to^ g 

12 :?ie(io) ?i2j m± s^oiib :?^$>^x^^l ¥^oi aioiEj^{2i)iif essb ^(r). ^(g). s(B)2j i 

e.i ^'E1(31. 32, 33):>f ^^^^ i^SOl ^iCf. Oi:'|Aj. g£i lEj{31. 32. 33)b E20II Mei bf2f ^ 
01. GilO|E1<y(21)2j ^^^OilAI SxlE^ ^ S^XIEi. 3 SfQI^ 310161^(21} §1 XhSQ|(25) 

2] m^oii ^ximoi Giiojei<ifi(2i)2i m^oiiAi a-i^ sxie^ 4^ aia. 

QIOIEH bH^(21, 22) iJ §£i S£i(31. 32 . 33) ?IOIIb BCB{bisbenzocyclobutene) Eb 
PFCB(perfluorocyclobutene) mn^ ^01 m^m S&a£IOi Sib 199t(40)OI 

12Q|(40) ^^oiib mm mmb). 52. 53)]2f 21^(55)01 s^aoi :hio(m 
bHd{5i. 52 . 53)^ g^gro^ mo\ aioiE^iy(2i)3f iij^moi &?i s^i §2i5fb :hioi^^{5i). 
:?iioie^{5i)o| ^oii aigoi 9io\ £i¥^¥£-i2i ^Ah iM^g ei:?^ g>o^ :?iioie^(5i)o^ a^mb :hi 
0|E nHE(52) ^ :hioim^(51)2| ^^01 ^^x\±Ei2\ a^(53)e 

S^{55)8 31! 01 (22) Oil ^<y{551)3f 01 ^iM(551)0ll 21£|01 AllS g^STo^ bHgSb ^\7i\ 

<M(552)E^ 0l¥0IX^ SiEDI. [[[?|2J 61^1 2J^^¥Ei 2!:?^ g^bCF. 01 m, 

S^(55)g ^^£lb m± S^(93)J3}2| A^OIOll EJ\\m "k'^MB^ ^^Al^a. 

01 (Di. 5!^(55)e 31IO|e bH>f!{51. 52. 53)3f g^«h bHi^XHS §^1 4^ 

0\\0\^ bH^(51. 52, 53) ^ 2^(55)^ GIIOIEl bH<M(21. 22) x^^5|(25)I^f ^01. 

ohsa|-(A,) Eb mmn\^ m^{M aiioy). Maisei(Mo) Eb eaiHBi-g^eKMow) i^e. 

aM(Cr), &^M(Ta) 121 Eb ESx-ll^ B^ei Eb PgeiES 1^1 4= SiQ. 

:HI0IM bH^{51. 52, 53). HH<y(55) ^ ^:'l 12^^(40) ?|01lb Ifif 7^4^ CCf?!^ OI^OIS :HI0IM 
12^^(60)01 g^SOl SiCf. :^I0IM 12^^(60)0l|b 31101^ 1IHE(52)M EaiLHb ^S(63)0l g 
^£10^ Sin, 12^^(40)2f ^'M GIIOIEl I31E(22)M E£lUlb ^S(62) GllO|Ed^{21)e E 
d-iUlb ^S(61)0I l^SIOl SACK 

mm, mm a^(5i)2i :hioim 12^1(60) ^vofib bisi Tt^9\ a^Exiis oi^ois «^Ex■ll 

#(71)01 ^ S?IES S^SIOl aia. &[Ex-il0(71) ?l01lb 2(P) II>?l2i nS g^gS :3feES £i! 
£101 Sib bISl JG?IS 0I¥015! JHIT^ S^S(81. 82)01 AHS M£l£101 1^901 SiQ. 

S^#(81. 82) ?101lb Ea Ml^ 01^015! 2^{91)5f £5112 3^(92)01 S^SiOi SiJH. £211 

2 a^(92)01lb m± £!^{93)0I 1^901 2iCf. 01 IIH . 2^(91)^ ^a(61)M eSf 
01 GilOI61iy(21)3f 21301 QIOIQ ITS 4= SiE^ 901 SiQ. 

2^(93)8 ES1I2 5i^(92)0IIAH 2&£j01 :HI0IM>fl(51 )Ilf lSm:HI ?lximb ^^Ifl (931 )IIf 01 
^^(931)011 2^£I01 2^(99)21 :?Hld{552)]}^ ^§2J U^m^ll g^£]b 

:^hXI<M(932)o^ Ol^OlXi SiCf. 2^(93)21 :)HI<M(932)8 2^(55)21 3^XI <M (552)I2f 

Q^^^E^ S^SIOl SIOIAI. 2^(55)3^21 AfOlOjl ±^2\ E^'Ol 2:?H 3^. S:^ll 

2^2.^ bfSf ^^01. :>ll0l^d(51)IIf 21^(55)21 ^<M(55i) ^0121 S^Oilb X{-^^^(25)0I 1^901 

SlOiAl. 01 §«£^ MOlEb iJ8 XFBSQ. 01 (EH, 01018^(21) ^^¥011 ?lximb 31I0IM^ (51 )3f 
2^(55)21 ^<M{551) M0I2I g^Ollb xFg^^{25)0l 1^1 ^ gi^E^. S^(91)0I Jltm^l 

m ^ 9x^m £2011 a2 bh2i ^oi. ^^mb 5101 ^Bima. 

51^(91). Eai2 s^{92) Si a^(93)3f eolib §^ ?s(62 . 63)1 mmo\ m\^ 
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IIHE(52) ^ QIOlEi iIHE(22)2l 2^2^ ^ISIOi 91^ J\\0\^ 1IHE(96) Mi QIOlEi JIfjE(95):^^ 
1^301 2ia. IiHE(22. 52)2f 2I¥ Ij^ &xl2f^ S^^^l M&mH fiHEl Sa^b ^SS 

2^(91). EaiSl 5!^(92) ^ OlOII 21£lb 2^(93) i! e^EX^I#(71)2l Et^ g 

^^^m d^2f ^8 & ^^soii ccfE ^^^^ M^xir^^Ei z^iBOiiAib ^ai ee] ^ m^xi^eii :>! 

^^, b ^^SOII llf^ M^XI^Ei QIOI Jlf :HIO|Md MOIOil ^7}\^ M^^'0\ 1 

aSCH 2i01/H. ¥ A^0|011 0\D\Si^ 9ia ^HilHAie^M 4^ ?JiQ. S ^AIOIIOII 

MS!\ ^Q\, Em MOIOIlAi ^^^^b OlgmOi S¥Oltb ^ 

m]^. Ola.-i§^ ^ ^^g2j ^AIOIIOII WtB ^^X\^Ei :/ie2j Xlli ^^SOll CHmoi E 3a LHXI E 
10b2f S^Ai2j E 1 E 2M i,^imOj ^Ailol 

eiH, E 3a E 3b0il EA|§[ ^01. Zil 1 E2el ^H-iElil Ca?l2J ^^SE^ e^^^IQ QF^BS 
Olggv AhS! ^'^^ g§E^ Eb ^^^ofO^, 12^ ^l&(10) ?IOil CIIOI (21 C-IIOIE-i 

jIHE(22)M fi&mb CIIOIEI bH^(21. 22) ^ x^^e^(25)e Sa§^D. 

1 E2S8 ^^¥Dls(Ai) Eb ^^^0!^ E^^(AI alloy), MEIHSiCMo) Eb M£IM0!-§^ei(MoW) 

11^. He{cr), e^e(Ta) msi e^ esx^i^ b^^^ e^ ai^^E^ ^at^ ^ 21a. 

OlOi, E 4a 4b01l EAI& b^2^ ^01 5|(R), ^(Q), g(B)2| ohg^ Si^ehb if^^ X^^ll^ 
ESam Dli^BM 0|g§^ Am SSE^ DHEiymOj 5|(r). ^(q). g(B)2i lEi{31, 32, 33)S 
X^ai^ §a^^C^. 01 oil, 5!(R). ^(G). S{B)2J 1&I lE-i(31. 32. 33)b All §2| Dh>iBl A^g3^0l 

tamxi°K XII5 bigM eoi:?i ^8^ol smsi o^^^bm oi^m^Ai oigmoi 4=e sia. e 

s^, BllOIHdaser) EiAmOlU H&!M(pr mt)SM OjgmS DF>:BM M§mXI arn S^^^ 4^E 2iOi, 
OIOH. E^OilAi b^£F ^01. ^iH) . ^(G), ^(B)£i ^Ei(31. 32. 33)21 J\^^X\t\^ CilOlEi dH 

<y(2o. 2i)3f e^siE^ iamb 5101 b^i,^5|a^Q, 

^'^m h\m 2im2. lEi(31. 32. 33)D\ GIIOlEi bH<y(21. 22) ^ xf^^^(25)2| 6F¥0il g^^b 

ggOl X-ilA|£j2iIiet. 12 :>l&(10) aoil IEIOL 32. 33)» §ath ^Oil C||OIE^ 

bH^{21. 22) ai xf#e|(25)M i^^^ 4^ 9iQ. 

0101. E 5a ^ E SbOIIAH Mb bF2l ^^01. ^2 :>l&(10) ^^¥011 ^Emm , ^&lf ^^0! 

^:^\ s^s OIS6^01 ^:i| i2!^^(40)e lat^cf. oiE^t[ e^^b bcb Eb pfcb eoi 

0101. M 2 E2#M ^HE-lij (If?|2| g.^SE£ ^^[^11 Qf>iBM Olgth K[E ^§2^ E 
b ^^tShOl, :HI0|e>M{5i). :)||0|e 2^(53) ^ :HI0IM lIHE(52)e E&mb :HI0I^ HHd{51. 

52. 53)2f ^<y(551)Ilf D\X\{^i552)9.^ Ol^OIXIb 2^(55)1 S^E^EK 

Xll 2 ESSB ^^¥DI^(AI) Eb ^^U\^ ^EiM alloy). ^aiMSKMo) Eb Mai «Sl-l^@!{MoW) 

m^, Be(cr). &ire(Ta) s°i Eb ESjciis Eb ai^^E^ m^m ^ sia. 

OlOi. E 6a ^ E 6b0j| EAIth bhSf ^Oj, nO\^ 12S|(60), bl§^ ff^°l(70). M^MOI ESS bj 
§^ ^4^21(80)1 ^x^^E^ ^. DFr^BS 0|g^^ Af^j ggE^ HHEiyShOI a Bi,^2j ^^Exil 

#(71) X^i^a S^#(80)l SaSH^l MAIOIi. ^lOlM 12^^(60):aF ^^^^{40)01! 

C-llOIE^>!j(21). :HIO|e iiHE(52) ^ QIOIE-j iIHE(22)M Ea^Ulb ^S(61. 62. 64)^ tae^ 

^. j\\o\^ 3^(53)21 ^^^m ^rnowM^ ^^x\\% ^ x-ii^a s^#oi ;^i:>i£ii2. :hioim 

iIHE(52) ^^VOilAHb &^Ex1l# §j| X■^i^a S^^Jlf 12^^(60)E Hl>l£iI2. EII0|£1<M(21) 

^ QIOlEi nHE(22) a^OIIAib ^^ExllS. X^i^a S! :?IIOim ia9|{60)3f ^:^i 
12e|(40)E l]\^i^Q. 

oil smsi D^>iB» ols^^ we g§E^ sam:^i ?i6H/Hb ¥m^es :?hxib i.^ 

IHgie DF^B^ MSSHO^ ^Q. OlOII CHmOl E 7 LHXI E 91 S^OI ^Alim^l ^Sm:?l^ 

E 7011 aei b^£f ^Ol. :HI0IM iae|(60). bISl ^?^a[(70). M^eoi ESS bl§§ 
^4iS|(80)e ^xh^o^ ^. M^MOI blS§ ^^4^21(80)2] ^V0|| i,^§S|e 1 //m yxi 

2 MdiSI ¥IHIS E5^^ ^. U\±am 0|g§[ SmO< if^a^Oj| 2AfS^ « ^^moj M 

^ Ef^ :l^xlb i^^^^ miSdn. 112)1 ^at^EL 

OiilH. iIHgl(l11. 112) gOilAH :HI0|^ 5j^(53)2J Ah^Oll 2 ¥^(112)^ UO^Xi J^il 1 

¥M(iii)sa ^mD\ ¥s:hi eie^ lamw. Giioi£i<iii(2i). aioiEi iihe(22) ^ no\m iihe(52)2i 

^¥ ?l01lb ^^^eiOl ^m\X\ SfE^ e^CK M 1 Vg(111)2j ^P||l M 2 ¥^(112)2] ^^|2| 1/2 

oims mb 5!oi m^^ishw, oiiM m^, 4.000 a oimei 3t[oi sa. 

oi2f ^01. ?ixioii (I^a^ ^'m^'^ ^mm ^^^9.^ o\^^ :)fxp^ 9xm ^ 2ib qi. oiPioii/db 

ES:?|2J SSH^MQ mm, 0111 MS ^^(slit)OIU ^7} SEI|2j IIH@M SamOj PSfgOl 
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HfSOl 20"50%oi °^o^ n[±Bm Oiet^CK 0111 B S«01I ^^(slit)OIU ^If gEH2| 

ilHiiS M^m^iUt ^0] ^21 iA^^^l il^b D^^Hg MSmb A^gt^CK 

oi2f ^8 a^^Bl gmol if^eioii ^A^5^^. ^afei^ aipioii caaf :n^xnoi g 

6Hab §£:?f sa. oiiih. sioii kisib c s^oii aiemb :i2^x^^ol g^aai 

s^i 5Mg=oi ^o°^ B 9^011 oiemb ^^oh/h ^sai ^shsixi 

oj^^^^ i^^eiM s^^ms, MXhmol MeH3xi a^s XII 1 ¥&(iii)o( yn, §^01 xii 2 ^ 

^(112)8 M\ 1 gf8 ¥1^ ^¥e^ yn, iiOII k©^ C S^Oll CHSefe ¥^011 

^ i^^^^Ol >|2| ^|?j9CK 

oiaith mo[o\ 9\x\o\\ a>d^ ^^Ph /d^ c\b i^^^i hh^oi e^ioi^io, 

0101. £ 8011 tJF2f ^^OL 0\^]^ i^^^^ 112)1 D^>^B^ A^ga^01 M^IOI Eg 

@ bl§^ ^^°^(80). bl§g ^^9^(70) ^ ^lOlM 12^^(60)1 2^ ^^^a^01 :HI0IM iIHE(52)l E 
yiHb ^S(62)l 2f^g^22. C ^^0\\ CHemb ¥^2J 12e|(40)l ESiyiCf. ^I^SHAH. 

nijg(iii. 112)1 n\±=i^ AFgmoi c s^oii cuemb ¥^2j i3e^{40)m ^ 

3^^moi aiO|E1iid{21) iJ PIOlEi iIHE(22)S EdiUib ^S(61. 63)1 ^^§^CK 

OlOi E 90il aoi b^2f ^Oj, i^^q^l XII 1 ¥^(111)1 X■||>|s^CK Oi::>IAH. XII 1 ¥M{111)°i 

Jim:>\m ^Eo\ xom:?! ^mo\ oi§e^ oh^ s§i 4^e sici. oi iif§oii/H 

Xil 2 ¥^(112)E ^¥ XlPitlOl i^^Oh^Q. 

Qm, sib IIH§!£| ^| 2 ¥g(l12)M ^2,^ O^^BS MgmOl M±gOI Eiie b|§l 

af(80) ^ B m¥2i dis^ ^^9,^(70)^ ^2imoi xjjTimoj, :hioim 51^(53) &^¥£i :hioim 

^^91(60) ?|OII ^ Ei>^oS HISl ^^4:^^(71)2^ M^MOI ess bISl ^?4rS,^(80)M SS^^C^. 01 
(IH. ^^'B 3^ ^'2^0^ Ol^OIXIffl. yEXm{70)3f IHIOI^ 1o^q|{60)o| <y^dPF 10:1 01^21 

O^Xm^E^ yOF Sib ^'^^'9i m 2 ¥^(112)1 Xll>im2. E 6b0il Soi ^B B^l ^1 4^ 

a. oi:?iAi, XII 2 ¥^(ii2)2j ^'^^ Jkim^m s^asi xii7im:)i ?imoi oigt[ oh^ 5§e ^ 
4-E 2iP. 

0101. E 10a ^ E lObOII EA|§^ bf£F ^01. XII 3 ESSl ^U-|EI^0|j 21^01 e^^mn. DF^BM 01 
Afji g§E^ EHEiymol i^:^ 2^(91). EBiiei 2^{92) ^ ^<y(931)2f ^FX|^(932)E^ 0I¥ 
CHXIb m± 2^(93)1 i^SfB, §A|Oi| :HI0IM IIHE(52)M Sb ^101^ ilHE{96)2f QI0IE1 

nHE(22)M Sb QIIOIEl iIHE(95)M g^§.H:F. 01 D\^0{\M :HI0|M JIHE{96) ^ QIOIEI 
iIHE(95)b ^S(62. 63)S ^5^01 0\\0\^ iIHE(52) PIOIEI 1IHE(22}0|| ^^^Q. 

XII 3 ES#^ ^^¥DI^{Ai) Eb ^^^Oj^ ir^(AI alloy). lBIHE!l(Mo) Eb MaiH@J-§^@!(MoW) 
m^. Be{Cr). &^M(Ta) g2j Eb ESxIl^ Eb Cj^^^o^ 1^^^ 91Q. 

^ ^^§2] ^A|0110l|/db >ilOI^ 1IHE(52)S ^I0I^>M(51)§ ^grafOI SSmH. QIOIEH nHE{22)a QIOI 

Ei<y{2i)i ^^mo\ ^^m^xi°K m\m iiHE(52)M ciioiQ m^{2h 22) s^i E2 e§s s^m 

B. QIOIEI nHE(22)e :>I10|M dH^{51. 52. 53) Ml^ g^^b 5!E ^g^ma. 

01 im. ^4: 2^(91)1 §^ ?S{61)e gmOj C||0|ei^(21)]lF SimOj GIIOIEI tl^m ^ 2i£ 
m shQ. s^>:. S^(93)s ESiiei E^{92m B2I :^^XI^M (932)01 ^^{55)2] 

:^hxi^(552)3fb ssm:Hi o^^sEs g^m^ >!oi ^aima. 

Qg, 2^(91)5f EaieJ 51^(92)1 AFSmOl 01 3^M{91){92) AFOIOII Ediy XilT^ 

mm^ ¥^1 ^2t5^ol xis^ s^s^ ±± 2^(91)011 s^sib xiit^ s^s(8i)iif Eaiiei 

2^(92)01! S^9b X^i^^ §^S{82)E^ ^^I§^C^. 

oioj. isf c[F?i» e^^ofo^. 2^(91). Eaiei 2^(92) mois kse a^£x^le(71)M Sir 
mb :>i&2i E#s aae sb s^9|(ioo)i g^E^a. 

01^. :HIOie JIHE(52)2f aiOiei 1IHE(22)1 2J¥ S^Shb 21 bHilfKEa OISA|)]]f 211 4^ 

2iE^ oil IIHE(52)(22)2| Ah«o|| o|^|g^^ ^^Q|(100)l 2^^21011 2imoi m^\o[0\ :HIO|e 
iIHE(96)2f GIIOIEI JIHE(95)1 Eiitiia. 

0!:?|Ai. lIHE(52)2f QjOlEi mE:(22)J\ ?IX|ofb flllE¥ ?I2J S^S|g E^Uib E 11011 

fiSl 101. ^ ^SOIl 2|8^01 XII2£lb e|ijx|>^Ei :^I5^(100}3^ ^e{200)g i^S^3^b s§ 

^011 s^ir ^ siQ. s ^soii 2jmoi ^an ma. e^a,^ egHxi>iEi. j^^at. sf^ ^ 

a^OI SS£|Oi 2Ab ^^ai Menxi^^Ei :7IB(100)Jlf OlOII CHegb ^^¥ :3IB(200)M i^srgh ^, etoi 
MgHXI^EI :?l&(100)2j 1IHE¥{160)0II ?IXimb SS9|S E£-iUlb SSI SlSShCf. 

^^a^ E^XjAEj :)|e(100)]3^ ^^¥ :'ie(150)2J M0I2J ge}^ ^(seal)l(150)0|| 216^01 ^g£lbCil, 
S|a[ egHXI:i:9 :?l&(100)2^ HUE ¥^{160)8 ^¥ :'ie(200)2| 2|¥0|| EdiyW. 0| ^011. HHE ¥ 
^{160)21 Smat ¥^1 4^21011 2jgK)1 Xl|:?^t^ 4^ 9iQ. 

E^^ oidit.^ ggoiiAi o[j\E\^ :^i&2i ^^^l M0i::>i ?l5^01 s^ekes oisadi ^ 

oil. HUE ¥^2j a^ar ^1^ g§i Emm 4^ 21a. S^ei ¥^^^^ m S^ai xii^i ^§1 

s^oiib m^B M^a,^oi aib ^EHoiiAi a^mb ^loi ^eimo. 
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bfsf ^01. ^ ^^soiiAi^ lEi % eisi MgHxi>^EiM §^ :'l^^oll uncoil imysi 

XI s^o^£ £1:^1 loigoii ;h^mm ch^ ^ siP. 

1 

?ioii a(oiEi<M. 

sf^oii ^jximoi aioiEi^iioii ^^as^ i^sib ^. ^. §2] ^a-i 

Ah;?) g^Qi o|Q|, ^^£jOi o^ooi, A^:)| QIOIQ^MJlf JHxhmOl §f4:S S^Himb ^101^^ §i A^:?| 

:?iioiM^2i sxjoi :Hioie assfb :hioim dH^. 

^:'t iHioi^iMoii %%t\y\ ^xisfb 01 ^<ho)| giigb z'fxi^e sgrmb a^. 

^:^\ :hioim is^^^f ^:)| i^^^oii ci(oi£i<MO| ^i^^ cg.^LH£^ ^^9^ n 1 

oi ai^ 2^, 2j^3f ^di£ioi D^^mb Eeiiei 2^, ^01 Eaio] s^nf s^aa. 
2 

?ioii ^01 :HioiE^]]f ^:>\ m\s\ s«oii x^^^n sg^m^ 
star MgHXi^Ei 

3 

2011 2^01 AH, 

QIOIEi^if dHdXii^ ^^^^ ^gHXI^Ei 

S^l^ 4 

5 

^^ir 1011 2iOiAH, 

a^s 6 

a^S.^ Idl 2i01/d. 

QioiEi<jfi ^^^oii ?iximb >iioiMd3f s^si moisi ss^l s 

7 

a^§^ 1011 SA01A1. 

^:?i HQb ^:^i Qioiadsi ^voii ^\x\o\^ MSixi^iEi :?ie. 
8 

^?l>^ 1011 2^01 AH. 
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9 

m 9JiO\M, 

aiOIEidOII a^a^ QIOIEl ME, 

>||OIM^0ll 21Sb m\E. AHEM CH ^m\t: MSHXI>i:Ei D\B. 

10 

dii^ E^, Eaiei s^. sf^i a ^^E^!l#2j kts sb ss^ii ch 5§,^mb ^^^^ 
11 

^011 aioiEiiMs g^s^^ 3:^11. 

m±m ^xmji, Qioieidon ^[^Ji^\D[ g^ab a*. ^. §21 m^^ mam ism^ 

aioiEi^ ^ mam gb is^^ts ssm^ 

§2^^^ ^^^oii g^aoj 2^001^ GiioiQ<!f!3f inxFmol ^01 if^M §^mb :hioi^<m, Af^ii 
:hio!m^2| ^xiei o\\o\^ E^m ^mm^ no\^ m^i ^ :HlO|e^B^ m^\^o\ ^mm sib ^ 
^, 01 ^i^oii 2^£ib 5i,^mb a^i samb 3?il 

9iio!e bH<!f! ^ 2^1 sb :hioim m^'^'m g^mb b^i, 

xidJiF ei^e ¥11 uHisb :?fxi^s :?hxib m^m i^mb b^i. 

4>^:?i Eaiej afoioii Eay xiss ^^i xii^iafb 

m 5§[5Fb ^^^^ MgHxi^iEi :?ie2i ms: ^m. 
12 

s^E^ noil siojAi. 

4^::'i :>iioiM lasi, i ^s. ^:?i «^E^il§ hh© ^ &^:?i a^s nHSsi e:^iib. 

^^3^1 :Hioie dHdi gb :hioim laot. bisii ai g^goi es^ bisi ^±^'m x\^\^ m 

2^ ?I01I ?lximb 1 ^01 X-ll 1 ^SOI S^l ¥^S S ¥^011 

1 ¥5sa g^3ii s^£ib XII 2 ¥^E^ oi¥oixib i^i^^i nnee s^mb b?ii. 

^01 J^M ¥^ ^ XII 2 ¥M1 DF>iB^ ofOI 3 m¥2j Ah:)| m^MOI ES^ bl§g 

si. ^^:^i u\^m m^^ ^ ^^:'i m^^'m ^^'mcn ^oi x-ii i mm ^^m ^^m 

b 

21^^^ m^9\ M 2 ¥^1 XII?l5Fb B^l. 

^oi iiiieoj 1 Qfxa^ gK)i 3 g^«oj Ah^ii ^^eoi ESS bisi ^^:?i 

bl§g ^?4:Stl Ai2|m0j ^ Sgf2| e^Exll# DHSSf X^§^^ HHSl S^Shb &?lt. 

&^:»i i^^^^ nH§!2i xii 1 ¥^M xiiTimb e^ii 

S S^^mb SAI itJ^lg MSHXIiiiEl DIBSa X1I5 g^s, 
13 

12011 SiOIAi. 

^^#af DH@8 ¥S^E^ ¥IifSOI Cfs^s Dh>iBl A^g5^01 g^6^b ^^^^ MgiiXI^iEi 

14 

^^i>^ 1101! ^0\M, 

:f\B ?ioii &01 :HioiM<y3f ^:'i s^sj ^<!!i afoisi s^oii #i£ib xhs^ii g^m 
b 33ilM Gi S&8^b ^^et meiiXl^iQ D\m9\ Xil5 g^^. 

15 

§^1>^ 14011 2^01 AH. 

^^:>i QioiEi^jiiM i^mb b:>iioiiah ^^:)| aioiEi^ §^5fb egHxi 
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16 

11011 SiOiAi, 
17 

S^i>^ 11011 2iOiA1, 

s^tr 18 

aioiEi<yoji e^iab qioiei hhe. noi^Mow sis^ Tiioim hhem ch s^m^ aisf e 

19 

18011 aiOiAi. 

^± E^. Eaiei ai ai msmm gb m^qis ssm^ b^i. 

20 

S^i,^ 19011 SiCHAI. 
21 

^^^S 19011 SiOlAi. 
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